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INK JET APPARATUS 

BACKGROUND 

1. Technical Field 
The present invention relates to ink jet textile printing 

apparatuses that each perform printing on a textile by ejecting 
ink from an ink jet recording head. 

2. Related Art 
Until recent years, printing on textiles made of cotton, silk, 

Wool, chemical ?ber, blended yarn, and the like Was mainly 
performed using screen printing apparatuses that require 
stencils. In recent years, hoWever, With the technological 
advancement of ink jet printers, ink jet textile printing appa 
ratuses based on the ink jet printing technique have been 
attracting attention. 

In ink jet textile printing, no stencils, Which are required in 
screen printing, are required and digitaliZed designs can be 
utiliZed. Hence, quick responses to detail design changes, for 
example, can be realiZed in accordance With customers’ 
needs. Furthermore, the production time can be largely 
reduced. In addition, design ?exibility is advantageously 
high, enabling color gradation, for example. 

In an ink jet textile printing apparatus, When cloth, i.e., a 
recording medium, is transported toWard a printing section 
that performs ink jet printing, the cloth is pasted to a trans 
porting belt having an adhesive surface so that transportation 
accuracy can be improved. In this state, the transporting belt 
is rotated by transporting rollers or the like. 

In the case Where cloth is pasted to the transporting belt 
having an adhesive surface, air may become trapped in some 
regions betWeen the transporting belt and the cloth, resulting 
in lifting of such regions of the cloth from the transporting 
belt. 

If cloth is transported to a position beloW the printing 
section in a state Where any regions of the cloth are lifted by 
air, the lifted regions may interfere With the recording head of 
the printing section, causing problems such as contamination 
of the cloth and damage to the recording head. Moreover, if 
printing is performed on cloth having any regions thereof 
lifted by air, another problem may arise in that the quality of 
an image printed thereon is deteriorated. Particularly, in a 
case Where cloth has a large Width, it is more difficult to 
evenly paste the cloth to the transporting belt. This increases 
the probability of occurrence of the aforementioned prob 
lems. 

To evenly paste the cloth to the transporting belt, referring 
to FIG. 10, an exemplary ink jet textile printing apparatus 31 
disclosed in JP-A-7-2l4766 includes a pasting roller 32 dis 
posed at a position on the upstream side With respect to a 
printing section 4 and facing a transporting roller 15 across a 
transporting belt 7 so as to urge cloth 2 With a predetermined 
force. 

In such a con?guration, hoWever, if a large region of the 
cloth 2 is lifted by a large amount of air, the cloth 2 that has 
been squeeZed betWeen the pasting roller 32 and the trans 
porting roller 15 may be pasted With Wrinkles to the trans 
porting belt 7. 

SUMMARY 

An advantage of some aspects of the invention is that it 
provides an ink jet textile printing apparatus capable of per 
forming printing With high image quality by smoothing 
regions of cloth lifted by air trapped betWeen a transporting 
belt and the cloth during transportation of the cloth, Which is 
made to adhere to the transporting belt having an adhesive 
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2 
surface, toWard a position beloW a printing section. The air 
trapped in the lifted regions is evenly dispersed, Whereby the 
cloth is made to adhere in a ?at state to the transporting belt. 

According to an aspect of the invention, an ink jet textile 
printing apparatus includes a printing section having a 
recording head and performing printing on a recording 
medium by ejecting ink from the recording head, a transport 
ing belt having an adhesive surface, and a lifting preventer 
disposed on an upstream side With respect to the printing 
section in a transporting direction in Which the transporting 
belt is rotated. The lifting preventer includes a free roller that 
is provided over the recording medium adhered to and sup 
ported by the transporting belt and is movable in the trans 
porting direction and in a direction opposite to the transport 
ing direction. 
The free roller included in the lifting preventer is provided 

over cloth, i.e., the recording medium, adhered to and sup 
ported by the transporting belt. The free roller has no ?xed 
shaft. The free roller is provided in a state Where only the 
Weight of the free roller itself is applied to the cloth and the 
transporting belt. Speci?cally, the free roller can move freely 
in the transporting direction in Which the transporting belt is 
rotated and in the opposite direction. Therefore, When the 
transporting belt of a recording medium transporting section 
is rotated, the free roller can freely roll over on the transport 
ing belt in the transporting direction and in the opposite 
direction. Further, the free roller, having no ?xed shaft as 
described above, rolls irregularly. 
The aspect of the invention provides an advantage in that 

the “irregular movement (rolling)” of the free roller disposed 
on the upstream side on the transporting belt With respect to 
the printing section smoothes, Without Wrinkling, regions of 
the cloth lifted by air trapped betWeen the transporting belt 
and the cloth, Whereby the cloth can be made to adhere to the 
transporting belt in a ?at state. The “irregular movement” of 
the free roller Will be described in more detail. 

Referring to FIG. 11 shoWing the knoWn example 
described above, in the case Where the pasting roller 32 hav 
ing a ?xed shaft urges the cloth 2 With a certain force, the cloth 
2 is squeeZed betWeen the pasting roller 32 and the transport 
ing belt 7. This often makes the cloth 2 Wrinkle because of an 
unnatural force applied thereto. 

In the aspect of the invention, the free roller can move 
freely as described above. Therefore, if the cloth has a lifted 
region, in Which air is trapped betWeen the transporting belt 
and the cloth, leading to Wrinkling that may occur When the 
free roller rolls thereover While pressing the lifted region, the 
free roller bounces off the lifted region and rolls toWard a side 
Where there are no lifted regions. Then, if the free roller 
bumps into another lifted region of the cloth, the free roller 
bounces off the another lifted region and continues rolling. 
When such an “irregular movement” of the free roller is 
repeated, air trapped betWeen the transporting belt and the 
cloth is dispersed evenly. Thus, the cloth can be ?attened 
Without becoming Wrinkled. 

For example, in a case Where a single free roller is used, it 
is preferable that the free roller have a length larger than the 
Width of the recording medium so as to be capable of dispers 
ing air trapped in any regions of the recording medium. In a 
case Where there is a relatively small probability of occur 
rence of an air-lifted region that is so large as to interfere With 
the recording head of the printing section and printing is to be 
performed only on a portion of the recording medium, the free 
roller may have a smaller length that is just su?icient to evenly 
disperse the air trapped in that portion of the recording 
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medium on Which printing is to be performed, whereby the 
WidthWise range Within Which the free roller rolls can be 
limited. 

In the ink jet textile printing apparatus according to the 
aspect of the invention, it is also preferable that the free roller 
include a plurality of the free rollers arranged in the trans 
porting direction. 

With such a con?guration, the free rollers roll over on the 
recording medium While individually making the “irregular 
movements”. Therefore, the air trapped betWeen the trans 
porting belt and the recording medium can be assuredly dis 
persed While the recording medium is transported, Whereby 
the recording medium can be ?attened. 

In a ?rst preferable con?guration of the ink jet textile 
printing apparatus according to the aspect of the invention, 
the free roller includes a plurality of the free rollers arranged 
in the transporting direction, the free rollers having respective 
diameters that increase in order from a mo st up stream one to 

a most doWnstream one in the transporting direction. 
In a case Where a large region of cloth, i.e., the recording 

medium, is lifted by air trapped betWeen the cloth and the 
transporting belt, if a free roller having a large diameter and a 
heavy Weight directly rolls over the large air-lifted region, the 
cloth may Wrinkle. 

In the ?rst preferable con?guration, not only the advantage 
brought by the aspect of the invention but another advantage 
described as folloWs is also provided. A large air-lifted region 
can be ?rst made smaller to some extent, Without causing the 
cloth to Wrinkle, by the lightest one of the free rollers having 
the smallest diameter and disposed at the most upstream 
position in the transporting direction. Since the diameters of 
the free rollers increase toWard the doWnstream side, the 
air-lifted region that has been made smaller to some extent by 
the free roller having the smallest diameter is made even 
smaller, While the air thereinside is dispersed, sequentially by 
the other free rollers having diameters and Weights larger than 
those of the free roller having the smallest diameter. With the 
free rollers having different diameters increasing in order 
from the upstream side toWard the doWnstream side in the 
transporting direction, even in a case Where the cloth easily 
alloWs a large amount of air to be trapped thereunder on the 
transporting belt, the air can be dispersed evenly and the cloth 
can be ?attened Without becoming Wrinkled. 

In a second preferable con?guration of the ink jet textile 
printing apparatus according to the aspect of the invention, 
the transporting belt is driven intermittently. 

In the second preferable con?guration, not only the advan 
tage brought by the aspect of the invention but also another 
advantage is provided in that the free roller can move more 
easily With a rebound produced by the intermittent driving of 
the transporting belt, Whereby air trapped betWeen the record 
ing medium and the transporting belt can be ef?ciently dis 
persed and consequently the recording medium on the trans 
porting belt can be ?attened. 
A third preferable con?guration of the ink jet textile print 

ing apparatus according to the aspect of the invention further 
includes a movement regulating member that regulates a 
range Within Which the free roller moves. 

In the third preferable con?guration, not only the advan 
tage brought by the aspect of the invention but also another 
advantage is provided in that the free roller can be made to 
move freely Within a preset range, Whereby the “irregular 
movement” of the free roller can be realiZed in a stable man 
ner. 
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4 
A fourth preferable con?guration of the ink jet textile print 

ing apparatus according to the aspect of the invention further 
includes a roller movement promoting member that promotes 
movement of the free roller. 

To “promote” the movement of the free roller means that 
the roller movement promoting member applies a force caus 
ing the free roller moving closer to and coming into contact 
thereWith not to remain in contact thereWith but to bounce 
thereof. 

In the fourth preferable con?guration, not only the advan 
tage brought by the aspect of the invention but also another 
advantage is provided in that the roller movement promoting 
member that promotes the free movement of the free roller 
contributes to more e?icient dispersion of the air trapped 
betWeen the recording medium and the transporting belt, 
Whereby the recording medium on the transporting belt can 
be ?attened. 

In a ?fth preferable con?guration of the ink jet textile 
printing apparatus according to the fourth preferable con?gu 
ration, the roller movement promoting member is a resilient 
member including a spring or a resin member, or has a shape 
enabling the free roller that has bumped thereinto to easily 
bounce thereof. 
The ?fth preferable con?guration provides an advantage in 

that the effect of promoting the movement of the free roller 
can be realiZed With a simple con?guration. 

In the aspect of the invention, the lifting preventer may 
include a plurality of the free rollers having lengths smaller 
than the Width of the recording medium. 

This provides an advantage in that the free rollers having 
smaller lengths make smaller irregular movements, Whereby 
air trapped betWeen the recording medium and the transport 
ing belt can be e?iciently dispersed and the recording 
medium on the transporting belt can be ?attened. 

Further, it is preferable that the free rollers having lengths 
smaller than the Width of the recording medium be arranged 
over the entire Width of the recording medium in such a 
manner that adjacent ones of the free rollers have portions 
thereof overlapping each other so that the air trapped in any 
regions of the recording medium can be dispersed. In the case 
Where there is a relatively small probability of occurrence of 
an air-lifted region that is so large as to interfere With the 
recording head of the printing section and printing is to be 
performed only on a portion of the recording medium, the free 
rollers having small lengths may be arranged only in that 
portion of the recording medium on Which printing is to be 
performed, so as to evenly disperse the air trapped therein, 
Whereby the WidthWise range Within Which the free rollers 
roll can be limited. 

In a sixth preferable con?guration of the ink jet textile 
printing apparatus according to the aspect of the invention, 
the lifting preventer includes a plurality of the free rollers 
having lengths smaller than a Width of the recording medium, 
the free rollers each being arranged obliquely in such a man 
ner as to have one end thereof near a side of the recording 
medium resides on a doWnstream side in the transporting 
direction With respect to the other end thereof. 

In the sixth preferable con?guration, an advantage 
described as folloWs is provided. The free rollers having 
smaller lengths make smaller irregular movements. There 
fore, air trapped betWeen the recording medium and the trans 
porting belt can be e?iciently dispersed and the recording 
medium on the transporting belt can be ?attened. In addition, 
the sixth preferable con?guration facilitates the movement of 
the free rollers to push the air trapped betWeen the recording 
medium and the transporting belt toWard the sides of the 
recording medium. Thus, the air can be dispersed ef?ciently. 
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Further, it is preferable that the free rollers having lengths 
smaller than the Width of the recording medium be obliquely 
arranged over the entire Width of the recording medium in 
such a manner that adjacent ones of the free rollers have 
portions thereof overlapping each other so that the air trapped 
in any regions of the recording medium can be dispersed. In 
the case Where there is a relatively small probability of occur 
rence of an air-lifted region that is so large as to interfere With 
the recording head of the printing section and printing is to be 
performed only on a portion of the recording medium, the free 
rollers having small lengths may be arranged only in that 
portion of the recording medium on Which printing is to be 
performed, so as to evenly disperse the air trapped therein, 
Whereby the WidthWise range Within Which the free rollers 
roll can be limited. 

In the aspect of the invention, the free roller may be held by 
a plate-like roller holding member having an opening serving 
as a frame enclosing the free roller. 

In such a con?guration, not only the advantage brought by 
the aspect of the invention but also another advantage is 
provided in that the free roller can be held With a simple 
con?guration. 

Thus, according to the aspect of the invention, regions of 
the recording medium lifted by air trapped betWeen the trans 
porting belt and the recording medium is smoothed during 
transportation of the recording medium, Which is made to 
adhere to the transporting belt having an adhesive surface, 
toWard a position beloW the printing section. The air trapped 
in the lifted regions is evenly dispersed, Whereby the record 
ing medium is made to adhere in a ?at state to the transporting 
belt. By transporting the recording medium that has been 
made to adhere evenly and in a ?at state to the transporting 
belt toWard the printing section, printing With high image 
quality can be realiZed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described With reference to the 
accompanying draWings, Wherein like numbers reference like 
elements. 

FIG. 1 schematically shoWs relevant parts of an example of 
an ink jet textile printing apparatus according to a ?rst 
embodiment of the invention. 

FIG. 2 is a perspective vieW shoWing an example of a lifting 
preventer of the ink jet textile printing apparatus according to 
the ?rst embodiment of the invention. 

FIG. 3 shoWs an example of a movement regulating mem 
ber. 

FIG. 4 shoWs another example of the movement regulating 
member. 

FIG. 5A is a side vieW shoWing another example of the 
lifting preventer of the ink jet textile printing apparatus 
according to the ?rst embodiment of the invention, in a case 
Where a plurality of free rollers are provided Within a prede 
termined range. 

FIG. 5B is a side vieW shoWing yet another example of the 
lifting preventer of the ink jet textile printing apparatus 
according to the ?rst embodiment of the invention, in a case 
Where the free rollers are each provided With a movement 
regulating member. 

FIG. 6 is a side vieW shoWing yet another example of the 
lifting preventer of the ink jet textile printing apparatus 
according to the ?rst embodiment of the invention. 

FIG. 7 is a perspective vieW shoWing yet another example 
of the lifting preventer of the ink jet textile printing apparatus 
according to the ?rst embodiment of the invention. 
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6 
FIG. 8 shoWs an example of a roller holding member that 

holds the free rollers. 
FIG. 9 shoWs another example of the roller holding mem 

ber that holds the free rollers. 
FIG. 10 schematically shoWs relevant parts of a knoWn ink 

jet textile printing apparatus. 
FIG. 11 is a side cross-sectional vieW shoWing a problem 

occurring in the knoWn ink jet textile printing apparatus. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

First Embodiment 

FIG. 1 schematically shoWs relevant parts of an example of 
an ink jet textile printing apparatus 1 according to a ?rst 
embodiment of the invention. The recording medium used in 
the ?rst embodiment is cloth 2 made of a material such as 
cotton, silk, Wool, chemical ?ber, or blended yarn. The cloth 
2, Which is usually Wound up in a form of a roll 10 before 
being subjected to ink jet printing, is unWound from the roll 
10 by a feed roller 11 and is guided via intermediate rollers 12, 
13, and 14 toWard a transporting belt 7 of a recording medium 
transporting section 3. 

In the recording medium transporting section 3, the trans 
porting belt 7 in a form of a loop is rotated by transporting 
rollers 15 and 16. The White arroW in FIG. 1 indicates a 
direction in Which the transporting belt 7 is rotated and the 
cloth 2 is transported. 
The transporting belt 7 has on a surface thereof an adhesive 

layer (not shoWn) composed of an adhesive called glue. The 
cloth 2 unwound from the roll 10 is transported to a position 
beloW a printing section 4 While being made to adhere to and 
supported by the surface of the transporting belt 7. The con 
?guration around the transporting rollers 15 and 16 that rotate 
the transporting belt 7 is not limited to the one described 
above. For example, a sub-roller that helps the transporting 
belt 7 rotate or a platen roller that supports the transporting 
belt 7 at a position beloW the printing section 4 may also be 
provided betWeen the transporting rollers 15 and 16 so that 
the cloth 2 adhered to the surface of the transporting belt 7 can 
be transported stably. 
The intermediate roller 14 disposed nearest the transport 

ing belt 7 on the upstream side thereof is desirably disposed at 
a loWer level relative to the level at Which the transporting 
surface of the transporting belt 7 resides so that the cloth 2 can 
be easily made to adhere to the surface of the transporting belt 
7. 
The printing section 4 includes a recording head 6 that 

performs ink jet printing. The printing section 4 performs 
printing on the cloth 2 that has been transported to a position 
beloW the printing section 4 by ejecting ink thereto. After 
printing on the cloth 2 placed at the position beloW the record 
ing head 6 of the printing section 4 is performed, the cloth 2 
is separated from the transporting belt 7 and is Wound up by 
a Winding roller 17. 
A free roller 5, as a lifting preventer that prevents lifting of 

the recording medium from the transporting belt 7, is dis 
posed on the upstream side With respect to the printing section 
4. FIG. 2 is a perspective vieW shoWing an example of the 
lifting preventer of the ink jet textile printing apparatus 1 
according to the ?rst embodiment of the invention. When the 
cloth 2 is made to adhere to the transporting belt 7, air may be 
trapped betWeen the transporting belt 7 and the cloth 2, and 
some regions of the cloth 2 may be lifted from the transport 
ing belt 7. The lifting preventer smoothes out the cloth 2 
having some regions thereof lifted from the transporting belt 
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7 at a position on the upstream side (the white arrow in FIG. 
2 indicates the direction in which the cloth 2 is transported) 
with respect to the printing section 4 so as to prevent the cloth 
2 that is to be transported to the position below the printing 
section 4 from having such lifted regions. 
The free roller 5 will be described in detail. 
The free roller 5 is a stick-like roller and can be made of 

metal, ceramic, or the like. The free roller 5 has a length larger 
than the width of the cloth 2, i.e., the recording medium, and 
is provided over the cloth 2 that is made to adhere to and 
supported by the transporting belt 7. The free roller 5 is 
movable freely in a transporting direction in which the trans 
porting belt 7 is rotated and in the opposite direction. In short, 
the free roller 5 has no ?xed shaft. Only the weight of the free 
roller 5 itself is applied to the cloth 2 and the transporting belt 
7. The diameter and the weight of the free roller 5 are desir 
ably set in accordance with the type and thickness of the cloth 
2, i.e., the recording medium. 

In the case of the ?rst embodiment where a single free 
roller 5 is used, it is preferable that the length of the free roller 
5 be larger than the width of the cloth 2, i.e., the recording 
medium, so that air trapped under any regions of the recording 
medium can be dispersed. In a case where there is a relatively 
small probability of occurrence of an air-lifted region that is 
so large as to interfere with the recording head 6 of the 
printing section 4 and printing is to be performed only on a 
portion of the cloth 2, the free roller 5 may have a smaller 
length that is just suf?cient to evenly disperse air trapped in 
that portion on which printing is to be performed, whereby the 
widthwise range within which the free roller 5 rolls can be 
limited. 
When the transporting belt 7 of the recording medium 

transporting section 3 is rotated, the free roller 5 freely rolls 
over on the transporting belt 7 in the transporting direction 
and in the opposite direction. Since the free roller 5 has no 
?xed shaft, the free roller 5 rolls irregularly. 

The free roller 5 rolling as described above presses regions 
of the cloth 2 in which air is trapped between the transporting 
belt 7 and the cloth 2. When the cloth 2 has a lifted region 
(such as the one shown in FIG. 11 formed in the case where 
the pasting roller 32 is used) that may lead to wrinkling, the 
free roller 5 bounces off the lifted region and thus can roll 
toward a side where there are no lifted regions. If there is 
another lifted region at a position toward which the free roller 
5 is to roll, the free roller 5 that is rolling presses the another 
lifted region, causing yet another region of the cloth 2 to be 
lifted. Then, the free roller 5 bounces off the yet another lifted 
region. 
When such an “irregular movement (rolling)” of the free 

roller 5 is repeated, air between the transporting belt 7 and the 
cloth 2 is dispersed evenly. Thus, the cloth 2 can be ?attened 
without becoming wrinkled. 

In the ?rst embodiment, the range of free movement of the 
free roller 5 is preset by providing movement regulating 
members 8. By allowing the free roller 5 to freely move 
within the preset range, the “irregular movement” of the free 
roller 5 can be realiZed in a stable manner. The range of free 
movement is preferably set in accordance with the diameter 
of the free roller 5 and the type and thickness of the cloth 2, 
i.e., the recording medium. Further, if the movement regulat 
ing members 8 include movement regulating portions 18 
con?gured to be movable so that the range of free movement 
can be changed, various types of cloth can be handled. 

Referring to FIG. 3, the movement regulating portions 18 
of the movement regulating members 8 can be provided with 
resilient members 19, each serving as a roller movement 
promoting member that facilitates, or promotes, free move 
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8 
ment of the free roller 5. This makes the free roller 5 that has 
bumped into the movement regulating portions 18 to roll 
more easily without stopping thereat. The resilient members 
19 may be springs or resin members, for example, causing the 
free roller 5 to bounce thereof easily. Alternatively, referring 
to FIG. 4, the movement regulating portions 18 may each 
have a convex shape that causes the free roller 5 that has 
bumped thereinto to easily bounce thereof. Since the free 
roller 5 tends to stay on the downstream side in the transport 
ing direction, only each one of the movement regulating 
portions 18 on the downstream side may have the resilient 
member 19. 
The roller movement promoting member is not limited to 

the resilient member 19 provided to the movement regulating 
portion 18, and may be a separate member having a con?gu 
ration capable of pushing back the free roller 5 from the 
downstream side toward the upstream side and vice versa in 
the transporting direction. 

In addition, if the transporting belt 7 is driven intermittently 
and the printing section 4 performs printing while the trans 
porting belt 7 is stopped, the free roller 5 can move more 
easily with a rebound produced by the intermittent driving of 
the transporting belt 7. Consequently, air trapped between the 
cloth 2 and the transporting belt 7 can be e?iciently dispersed 
and the cloth 2 on the transporting belt 7 can be ?attened. 

Second Embodiment 

A second embodiment of the invention concerning the 
lifting preventer of the ink jet textile printing apparatus 1 
according to the ?rst embodiment of the invention will be 
described. Referring to FIGS. 5A and SE, a lifting preventer 
of the second embodiment includes a plurality of free rollers 
5 arranged in the transporting direction in which the trans 
porting belt 7 is rotated. FIG. 5A shows a case where the free 
rollers 5 are provided within a predetermined range. FIG. 5B 
shows a case where the free rollers 5 are each provided with 
a movement regulating member 8. 

Referring to FIG. 5A, if all of the free rollers 5 are provided 
in a predetermined range, the free rollers 5 bump into each 
other and make individually different movements. With such 
individual “irregular movements” of the free rollers 5, air 
trapped between the cloth 2 and the transporting belt 7 can be 
e?iciently dispersed. 

Alternatively, referring to FIG. 5B, the movement regulat 
ing member 8 may be provided for each of the free rollers 5. 
With the movement regulating members 8 provided to the 
respective free rollers 5, the movable ranges of the free rollers 
5 can be made to differ, for example, in order from the 
upstream side toward the downstream side in the transporting 
direction (indicated by the white arrow in FIG. 5B). Thus, the 
“irregular movements” of the free rollers 5 can be controlled 
more minutely in accordance with the type and thickness of 
the cloth 2, i.e., the recording medium. 
As another alternative, referring to FIG. 6, a plurality of 

free rollers 5a, 5b, and 50 may be provided with respective 
diameters increasing in order from the upstream side toward 
the downstream side in the transporting direction. In a case 
where the free rollers are all made of the same material, the 
weights of the free rollers increase with the increase of the 
diameters thereof. 

In a case where a large amount of air is trapped in a region 
between the cloth 2 and the transporting belt 7, if a free roller 
having a large diameter and a heavy weight directly rolls over 
the region, the cloth 2 may wrinkle. 

According to the second embodiment, such a large air 
lifted region can be ?rst made smaller to some extent, without 
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causing the cloth 2 to Wrinkle, by the free roller 511 having the 
smallest diameter and the smallest Weight and disposed at the 
most upstream position in the transporting direction. There 
are also provided the free roller 5b having an intermediate 
diameter and the free roller 50 having the largest diameter 
disposed in that order toWard the doWnstream side. In such a 
con?guration, the air-lifted region that has been made smaller 
to some extent by the free roller 511 having the smallest diam 
eter and the smallest Weight is made even smaller, While the 
air thereinside is dispersed, by the free roller 5b having the 
intermediate diameter and heavier than the free roller 5a. 
Lastly, the free roller 50 having the largest diameter and 
heavier than the free roller 5b assuredly smoothes out the 
cloth 2. Therefore, even if the cloth 2 easily alloWs a large 
amount of air to be trapped thereunder on the transporting belt 
7, the air can be dispersed evenly and the cloth 2 can be 
?attened Without becoming wrinkled. 

Third Embodiment 

A third embodiment of the invention concerning the lifting 
preventer of the ink jet textile printing apparatus 1 according 
to the ?rst embodiment of the invention Will be described. 
FIG. 7 is a perspective vieW shoWing another exemplary 
con?guration, according to the third embodiment, of the lift 
ing preventer of the ink jet textile printing apparatus 1 accord 
ing to the ?rst embodiment. 
A lifting preventer of the third embodiment includes a 

plurality of free rollers 5d having a length smaller than the 
Width of the cloth 2. The free rollers 5d are held by a plate-like 
roller holding member 21 having openings 22, each serving 
as a frame enclosing the respective free rollers 5d. The siZes 
of the openings 22 are set in such a manner as to alloW the 
respective free rollers 5d to make the “irregular movements” 
described in the ?rst embodiment. 

The free rollers 5d having small lengths make smaller 
irregular movements When rolling. Therefore, air trapped 
betWeen the cloth 2 and the transporting belt 7 can be e?i 
ciently dispersed, Whereby the cloth 2 on the transporting belt 
7 can be ?attened. Particularly, in a case Where the cloth 2 has 
a large Width, it is advantageous to use the plurality of free 
rollers 5d of the third embodiment that have lengths smaller 
than the Width of the cloth 2. 

In an exemplary con?guration shoWn in FIG. 8, the free 
rollers 5d are arranged over the entire Width of the cloth 2, i.e., 
the recording medium, in such a manner that adjacent ones of 
the free rollers 5d have portions thereof overlapping each 
other in the Width direction of the cloth 2 so that lifting of the 
cloth 2 can be prevented by any of the free rollers 5d. 

Alternatively, referring to FIG. 9, the free rollers 5d may be 
obliquely arranged in such a manner that each of the free 
rollers 5d has one end 2411 thereof near a corresponding side 
25 of the cloth 2 resides on the doWnstream side in the trans 
porting direction (indicated by the White arroWs in FIG. 9) 
With respect to the other end 24b thereof. Such a con?guration 
advantageously facilitates the movement of the free rollers 5d 
to push the air trapped under the cloth 2 toWard the respective 
sides 25 of the cloth 2. In FIGS. 8 and 9, the dotted lines 
shoWn inside the openings 22 shoWs the traces of the free 
rollers 5d making “irregular movements”. 

In the case Where there is a relatively small probability of 
occurrence of an air-lifted region that is so large as to interfere 
With the recording head 6 of the printing section 4 and print 
ing is to be performed only on a portion of the cloth 2, the free 
rollers 5d having small lengths may be arranged only in that 
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portion of the cloth 2 on Which printing is to be performed, so 
as to evenly disperse the air trapped therein, Whereby the 
WidthWise range Within Which the free rollers 5d roll can be 
limited. 
The surfaces of the free rollers 5d are brought into contact 

With portions 23 of the roller holding member 21 de?ning the 
openings 22. By providing the resilient members 19 to the 
portions 23 or making the portions 23 in a shape causing the 
free rollers 5d to easily bounce thereoff, the free movements 
of the free rollers 5d can be realiZed more easily. 
The invention can be applied to ink jet textile printing 

apparatuses that each perform printing on a textile by ejecting 
ink from an ink jet recording head. 

What is claimed is: 
1. An ink jet apparatus comprising: 
a printing section having a recording head and performing 

printing on a recording medium by ejecting ink from the 
recording head; 

a transporting belt having an adhesive surface; and 
a lifting preventer disposed on an upstream side With 

respect to the printing section in a transporting direction 
in Which the transporting belt is rotated, 

Wherein the lifting preventer includes a free roller that is 
provided over the recording medium, Wherein the free 
roller is supported by the transporting belt and is mov 
able in the transporting direction and in a direction oppo 
site to the transporting direction. 

2. The ink jet apparatus according to claim 1, Wherein the 
free roller includes a plurality of the free rollers arranged in 
the transporting direction, the free rollers having respective 
diameters that increase in order from a most upstream one to 
a most doWnstream one in the transporting direction. 

3. The ink jet apparatus according to claim 1, Wherein the 
transporting belt is driven intermittently. 

4. The ink jet apparatus according to claim 1, further com 
prising: 

a movement regulating member that regulates a range 
Within Which the free roller moves. 

5. The ink jet apparatus according to claim 1, further com 
prising: 

a roller movement promoting member that promotes 
movement of the free roller. 

6. The ink jet apparatus according to claim 5, Wherein the 
roller movement promoting member is a resilient member 
including a spring or a resin member, or has a shape enabling 
the free roller that has bumped thereinto to easily bounce 
thereof. 

7. The ink jet apparatus according to claim 1, Wherein the 
lifting preventer includes a plurality of the free rollers having 
lengths smaller than a Width of the recording medium, the free 
rollers each being arranged obliquely in such a manner as to 
have one end thereof near a side of the recording medium 
Which resides on a doWnstream side in the transporting direc 
tion With respect to the other end thereof. 

8. The ink jet apparatus according to claim 1, Wherein the 
transporting belt is rotated by a transporting roller and the free 
roller is provided doWnstream of the transporting roller in the 
transporting direction Without facing the transporting roller. 

9. The ink jet apparatus according to claim 1, Wherein the 
free roller is provided over the recording medium Without 
receiving a force pressing the free roller to the recording 
medium. 


